In order to meet the patient's daily monitoring needs, in view of the problems existing in monitoring equipment at home and abroad, such as the single sensing parameter, the loss of data association and 433Mhz, ZigBee and other short wave communication modes are limited by the transmission distance, high power consumption, etc. It uses IEEE 802.11 WIFI transmission protocol, directly connected with the Internet. It integrates a number of high-precision sensors, such as light intensity, temperature, humidity, magnetic field, acceleration, vibration, etc., which can be used to monitor the activities of the environment data in a multi-dimensional way. The experiments show that the real-time, event correlation and reliability of the data are verified. Families and doctors can fully monitor the patient through mobile phones and PC side data, call the police in case of emergency, and the minimum power consumption can reach 59uA.
INTRODUCTION
Chronic diseases, such as chronic respiratory diseases, diabetes and cancer, account for more than 60% of all deaths [1] , according to the World Health Organization (WHO). Therefore, a new monitoring method is urgently needed, which can not only reduce the risk of infection among the medical staff, but also can monitor the patient's condition more quickly and efficiently. However, most domestic and foreign monitoring equipment has the following problems: 1) the number of sensor integration is small, the sensing parameters are single, resulting in the loss of correlation between data and events; 2) the monitoring equipment based on short distance communication such as 433MHz and ZigBee is generally limited by the transmission distance, low reliability and complicated configuration; 3) power consumption is generally high, the use of external power supply, resulting in installation and use of limitations. Based on the above problems, a multi sensor human environment monitoring device based on WI-FI transmission is designed, which can realize multi sensor access, low power _________________________________________ consumption and strong storage capacity. Through the mobile phone APP side, you can view the patient's current physical condition, medication compliance and periodic activities regularly.
SYSTEM DESIGN
The equipment adopts CC3200 [2] as the main processor, and the main processing chip circuit, sensor circuit unit, WIFI wireless transmission circuit, DC/DC converter circuit, data storage circuit, USB serial circuit, clock circuit and so on. The overall design diagram of the system is shown in Fig. 1 .
In view of past related research [3] [4] [5] [6] , sensor integration is small and the sensing parameters are single. This design includes an integrated light intensity, temperature, humidity, magnetic field, acceleration, vibration and other high precision sensor, and can selectively access external temperature, pH value, two-carbon dioxide concentration sensor, multi dimension data acquisition and achieve all-round monitoring.
Data Processing and Output Module Design
Data processing is an important part of intelligent monitoring system. It is according to the different needs of different users, not only a single processing, the need for a variety of ways to deal with the coexistence of forms to meet the needs of users. Specific include the following three types:
1) Direct transmission of the original sample data. The data transmitted by this method is real-time and the most real, but the sampling frequency is too high.
2) Reduce the sampling rate, but retain the original morphology of the data. This method reduces the sampling rate while preserving the original morphology of the data, which is generally applicable to a variety of sensors with high sampling frequency, reducing the frequency of the system, improving the efficiency and increasing the service life. Assume that the original data set is A1，A1={x1, x2， x3,……,xm }. This method uses the system to continuously update the average value of the data collected by the sensor, updated once every N times, taking the average value X as the sampling value. Figure 1 . System hardware structure drawing.
/ mN x }, at this time the sampling rate is reduced to the original N/m times. However, the average value can only reflect the overall data level of a sampling interval, and it cannot reflect the slope or the mutation of the data, such as sudden impact or fall. Therefore, this method can also use the system to continuously update the data collected by the sensor of the maximum and minimum values, max x and min x , updated once every sampling N times, take the slope of K as the sampling value.
So to form a new sampling collection A3, A3={K1，K2， K3,……, Km/N}, at this time the sampling rate is reduced to the original N/m times. According to user's requirements we can change the size of the N, to change the sampling frequency.
3) The original sampling rate of measurement data, remove outliers, calculate the average, variance, etc. This method is the output of the overall trend of the data and the stage of the state, cannot reflect the real-time state of the data. It reflect the overall data of the average and variance of data, master the fluctuation of the data, the most important is to greatly reduce the frequency of the system, increase efficiency and standby time. Method is introduced:
Step 1. Suppose that the data collected by the sensor at a certain stage is x1，x2， x3，……xn;
Step 2. Calculating average X ,
Step 3. Calculate the standard deviation S, This method introduces the two most important sample parameters X and S in the normal distribution, which can reflect the overall trend of the data accurately and reliably. The system uses Grubbs method to exclude outliers.
Step 4. Computational statistics T, for all (assuming n) sensors, sampling data to calculate statistics in turn, ( 0,1, 2..., )
If a sensor sampling data is Ti (also , in TT   ), i x will be discarded, and then the accumulated n sensor sampling data after return to 2), 3), the average value and variance of the sampled data of the N sensors are calculated again, until the original sampling data of each sensor are calculated over the statistics. Among them, S represents the variance of the sampling data of the n sensors, ,n T  represents the query Grubbs table after the critical value obtained.
This design uses a combination of a variety of sensor data processing algorithms and a variety of data output methods, through the comparison of different algorithms to select the most suitable for the elderly data processing.
EXPERIMENT AND RESULT ANALYSIS
The device was tested in some elderly patients in a medical center in Jin Zhou. Each patient is equipped with this intelligent monitoring equipment, while wearing the same market temperature and humidity detector and fall detector. At the same time, under the bed of the ward, the bathroom door, the bottle, the room are placed simultaneously. Real time access to the patient's temperature, room temperature and humidity, active, turn over with the middle of the night, the number and length of time on the toilet, whether or not to take medicine on time and other data. The experiment lasted for 3 months.
Among them, a 60 year old man with hypertension and moderate diabetes was selected as an example of activity data in 24 hours. The partial activity data monitored by the intelligent test device is shown in Table 1 .
As shown in the table, the general fall detection device cannot monitor the elderly body temperature, indoor temperature and humidity and magnetic information. It needs to be additionally equipped with temperature and humidity detector, thermometer, magnetic detection instrument can monitor all the data, still cannot achieve effective linkage data, so as to realize the accurate prediction of the elderly physical condition. At the same time, the intelligent monitoring data measured respectively with thermometer, hygrometer, fall detection instrument, magnetic detector measured data were compared. 
SUMMARY
Tests have proved that the equipment can realize the real-time monitoring, storage, alarm and other functions of the older physical condition, disease development, medication and the surrounding environment. It meets the sampling rate while minimizing the power consumption, the minimum power consumption is 59 uA, and the average standby power consumption is about 91.6 uA.
